Defective DNA double-strand break repair in pediatric systemic lupus erythematosus.
Previous reports of cells from patients with systemic lupus erythematosus (SLE) note that repair of single-strand breaks is delayed, and these lesions may be converted to double-strand breaks (DSBs) at DNA replication forks. We undertook this study to assess the integrity of DSB recognition, signaling, and repair mechanisms in B lymphoblastoid cell lines derived from patients with pediatric SLE. Nine assays were used to interrogate DSB repair and recognition in lymphoblastoid cell lines from patients with pediatric SLE, including the neutral comet assay (NCA), colony survival assay (CSA), irradiation-induced foci formation for γ-H2AX and 53BP1 proteins, kinetics of phosphorylation of structural maintenance of chromosomes protein 1 (SMC1), postirradiation bromodeoxyuridine incorporation to evaluate S phase checkpoint integrity, monoubiquitination of Fanconi protein D2, ATM protein expression, and non-homologous DNA end joining protein expression and function. Three of the 9 assays revealed abnormal patterns of response to irradiation-induced DNA damage. The NCA and CSA yielded aberrant results in the majority of SLE lymphoblastoid cell lines. Abnormal prolongation of SMC1 phosphorylation was also noted in 2 of 16 SLE lymphoblastoid cell lines. Our data suggest that DSB repair is defective in some lymphoblastoid cell lines from pediatric patients with SLE, especially when assessed by both NCA and CSA. Since these studies are nonspecific, further studies of DNA repair and kinetics are indicated to further delineate the underlying pathogenesis of SLE and possibly identify therapeutic targets.